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DETAILED ACTION 

The indication of allowability of claims 1-2, 5-33, and 36-56 in previous 
office action has been withdrawn. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 

that form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1, 2, 6-28, 32-33, 37-42, and 45-56 are rejected under 35 
U.S.C. 102(b) as being anticipated by Miyajima (JP 2000-299335). 

Regarding claim 1, Miyajima discloses in Figs. 14-17 a sealing apparatus for 
sealing a semiconductor wafer 90 having semiconductor elements on its surface by 
resin 50, comprising an upper mold 20; and a lower mold 21 having an first area 
where the semiconductor wafer is mounted, wherein the lower mold having an 
uneven surface, which is formed within a second area, which is in the first area, 
and wherein the uneven surface is not formed in the periphery of the first area, as 
shown in Figs. 1,16 and 17. 

With respect to claim 2, how the uneven surface is formed has not been 
given patentability weight since claimed invention is directed to a device. 

Regarding claim 6, Miyajima discloses in Fig. 17 that slits 98, 76a, 98a, and 
77 form the uneven surface. 

Regarding claim 7, Miyajima discloses in Fig. 17 that the slits 76a are formed 
in parallel to each other. 

Regarding claims 8 and 9, Miyajima discloses in Figs. 16 and 17 that in the 
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sealing apparatus the area is a first area 21, the slits are formed within a second 
area, which is in the first area, and the slits are not extended to the periphery of 
the first area. 

Regarding claim 10, Miyajima discloses that the uneven surface is formed by 
a single spiral slit 98, as shown in Figs. 16 and 17. 

Regarding claim 1 1, Miyajima discloses in Fig. 17 that the area is a first area 
the single spiral slit 98 is formed within a second area, which is in the first area, 
and the single spiral slit 98 is not extended to the periphery of the first area. 

Regarding claims 12, and 13, Miyajima discloses in Fig. 14 
a sealing apparatus further comprising a shock absorbers 78, which are formed 
under the lower mold 21, buffering stress from the upper mold 20 when the 
semiconductor wafer is sandwiched by the upper and lower molds, the shock 
absorbers being disposed symmetrically against the center of the area. 

Regarding claims 14 and 15, Miyajima discloses that the shock absorber 78 
is formed by a metallic compression spring. 

Regarding claims 16, 17, 20, and 21, Miyajima discloses in Figs. 14 and 1% 
that the shock absorber 78 is a first shock absorber 78, and further comprising a 
first block 74 having a first recess, the lower mold 21 being contained in the first 
recess; a second block 76 having a second recess, the first block 74 being 
contained in the second recess; and second shock absorbers, as shown in Fig. 19, 
which are formed under the second block, buffering stress from the upper mold 
when the semiconductor wafer is sandwiched by the upper and the lower mold. 

Regarding claims 18, 19, 22, and 23, Miyajima discloses that the second 
shock absorbers are formed by a metallic compression spring as shown in Fig. 19. 

Regarding claim 24, Miyajima discloses in Figs. 14-17 a sealing apparatus for 
sealing a semiconductor wafer 90 having semiconductor elements on its surface by 
resin 50, comprising an upper mold 20; and a lower mold 21 having an area 
where the semiconductor wafer is mounted, the lower mold having an uneven 
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surface in the area, as shown in Figs. 1,16 and 17; and the upper mold 20 
including a cavity 96, 98, 20c on the main surface, and wherein the semiconductor 
wafer is sandwiched at its periphery by the main surface of the upper mold 20 
other than an area where the cavity is formed and the lower mold whereby the 
resin is not formed on the periphery of the semiconductor wafer. 

Regarding claim 25, Miyajima discloses that the cavity is located at a 
position corresponding to the area, wherein the upper mold further includes a gate, 
as shown in Fig. 12, connected to the cavity and cull 68 connected to the gate, 
wherein the gate is located at a position corresponding the periphery of the 
semiconductor wafer, and where the cavity is formed deeper than the gate. 

Regarding claim 26, Miyajima discloses in Fig. 12 that the width of the gate 
is expanding toward the cavity. 

Regarding claims 27 and 28, Miyajima discloses in Figs. 10-15 that the 
upper mold includes an air vent 96, which is located at a position opposite to the 
gate, for releasing air in the cavity when the semiconductor wafer is sealed. 

Regarding claim 32, Miyajima discloses in Figs. 14-17 a semiconductor 
device manufacturing mold for sealing a semiconductor wafer 90 having 
semiconductor elements on its surface by resin 50, comprising an upper mold 20; 
and a lower mold 21 having an first area where the semiconductor wafer is 
mounted, the lower mold having an uneven surface, which is formed within a 
second area, which is in the first area, and wherein the uneven surface is not 
formed in the periphery of the first area, as shown in Figs. 1,16 and 17. 

With respect to claim 33, how the uneven surface is formed has not been 
given patentability weight since claimed invention is directed to a device. 

Regarding claim 37, Miyajima discloses in Figs. 16 and 17 that the uneven 
surface is formed by slits 96, 98, 76a, 98a, and 77. 

Regarding claim 38, Miyajima discloses in Fig. 16 and 17 that the slits 96 
and 76a are formed in parallel to each other. 
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Regarding claims 39 and 40, Miyajima discloses in Fig. 17 that in the sealing 
apparatus the area is a first area 21, the slits are formed within a second area, 
which is in the first area, and the slits are not extended to the periphery of the first 
area. 

Regarding claim 41, Miyajima discloses that the uneven surface is formed by 
a single spiral slit 98, as shown in Figs. 16 and 17. 

Regarding claim 42, Miyajima discloses in Figs. 16 and 17 that the area is a 
first area, the single spiral slit 98 is formed within a second area, which is in the 
first area, and the single spiral slit 98 is not extended to the periphery of the first 
area. 

Regarding claim 46, Miyajima discloses in Figs. 14-17 in Figs. 14-17 a 
sealing apparatus for sealing a semiconductor wafer 90 having semiconductor 
elements on its surface by resin 50, comprising an upper mold 20; and a lower 
mold 21 having an area where the semiconductor wafer is mounted, and shock 
absorbers 78, which are formed under the lower mold 21, buffering stress from the 
upper mold 20 when the semiconductor wafer is sandwiched by the upper and 
lower molds, the shock absorbers being disposed symmetrically against the center 
of the area. 

Further with respect to claim 46, Miyajima further teaches the shock 
absorbers 78 buffering stress to the semiconductor wafer, wherein a part of the 
shock absorber is exposed in the area. 

Regarding claims 47 and 48, Miyajima discloses that the shock absorber 78 
is formed by a metallic compression spring. 

Regarding claims 50, 53, and 54, Miyajima discloses in Figs. 14 and 19, that 
the shock absorber 78 is a first shock absorber 78,and further comprising a first 
block 74 having a first recess, the lower mold 21 being contained in the first 
recess; a second block 76 having a second recess, the first block 74 being 
contained in the second recess; and second shock absorbers, as shown in Fig. 19 
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which are formed under the second block, buffering stress from the upper mold 
when the semiconductor wafer is sandwiched by the upper and the lower mold. 

Further with respect to claims 50, and 54, Miyajima further teaches the 
second shock absorber, which is formed under the second block, buffering stress 
to the semiconductor wafer. 

Regarding claims 52, and 56, Miyajima discloses that the second shock 
absorbers are formed by a metallic compression spring as shown in Fig. 19. 

Claim Rejections - 35 USC § 703 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 5 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Miyajima. 

With respect to claims 5 and 36, Miyamjima teaches the lower mold has an 
uneven surface or roughness but fails to teach the range for the roughness. 

However, it would have been obvious to one of ordinary skill in the art of 
making semiconductor devices to determine the workable or optimal value or range 
for the surface roughness through routine experimentation and optimization to 
obtain optimal or desired device performance because in the absence of 
unexpected results it has been held that it is not inventive to discover the optimum 
or workable ranges of a result-effective variable within given prior art conditions by 
routine experimentation. See MPEP 2144.05. 
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Claims 29-31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Miyajima in combination with Yamamoto (US pat 6,630,374). 

Miyajima discloses in Figs. 14-17 a sealing apparatus for sealing a 
semiconductor wafer 90 having semiconductor elements on its surface by resin 50, 
comprising an upper mold 20; and a lower mold 21 having an area where the 
semiconductor wafer is mounted, the lower mold having an uneven surface in the 
area, as shown in Figs. 1,16 and 17; and the upper mold 20 including a cavity 96, 
98, 20c on the main surface, and wherein the semiconductor wafer is sandwiched 
at its periphery by the main surface of the upper mold 20 other than an area where 
the cavity is formed and the lower mold whereby the resin is not formed on the 
periphery of the semiconductor wafer. 

Miyajima discloses the claimed invention with the exception of a projection 
member being formed underneath the center of a back surface the lower mold, 
which is opposite to the uneven surface, ejection pins formed in the lower mold; 
the ejection pins pushing the semiconductor wafer up after the semiconductor 
wafer is sealed by the resin; and the ejection pins disposed symmetrically against 
the center of the area. 

Yamamoto discloses in Figs. IA, 2A, 2C, among others, a sealing apparatus 
for sealing a semiconductor wafer by resin that comprises an upper mold 1; and a 
lower mold 2; wherein the structure further comprises a projection member 5 being 
formed underneath the center of a back surface of the lower mold 2, which is 
opposite to a top surface where the semiconductor wafer is located; ejection pins 
10 formed in the lower mold, the ejector pins pushing the semiconductor wafer up 
after the semiconductor wafer is sealed by the resin; and the ejection pins being 
disposed symmetrically against the center of the area, wherein the projection and 
the ejection pins are taught for the disclosed intended purpose of providing means 
for effectively applying resin and removing the completed resin sealed 
semiconductor wafer from the lower mold. 



Application/Control Number: 10/727,662 
Art Unit: 2814 



Page 8 



Claims 4, 35, 92, and 93 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Miyajima in combination with Tago (JP 2000-058571). 

With respect to claims 4 and 35, Miyajima discloses in Figs. 14-17 a sealing 
apparatus for sealing a semiconductor wafer 90 having semiconductor elements on 
its surface by resin 50, comprising an upper mold 20; and a lower mold 21 having 
an area where the semiconductor wafer is mounted, as shown in Figs. 1,16 and 
17. 

Miyamjima teaches the lower mold has an uneven surface or roughness but 
fails to teach the range for the roughness. 

However, it would have been obvious to one of ordinary skill in the art of 
making semiconductor devices to determine the workable or optimal value or range 
for the surface roughness through routine experimentation and optimization to 
obtain optimal or desired device performance because in the absence of 
unexpected results it has been held that it is not inventive to discover the optimum 
or workable ranges of a result-effective variable within given prior art conditions by 
routine experimentation. See MPEP 2144.05. 

Further with respect to claims 4 and 35, Miyamjima appears to fail to teach 
forming the wafer or substrate directly on the surface of mold or lower mold. 

Tago teaches a molding apparatus in which the substrate 57 is mounted 
directly on a surface of lower mold 60 to prevent reduction in yield. See the English 
abstract and fig. 1 . 

It would have been obvious to one of ordinary skill in the art of making 
semiconductor devices to incorporate the teaching of Tago into the apparatus of 
Miyamjima to attain the above benefit. 

With respect to claims 92 and 93, how the uneven surface is formed has not 
been given patentability weight since claimed invention is directed to a device. 



Allowable Subject Matter 
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Claims 43 and 44 are allowed. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Long Pham whose telephone number is 571- 
272-1714. The examiner can normally be reached on Mon-Frid, 10am to 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Wael Fahmy can be reached on 571-272-1705. The fax 
phone number for the organization where this application or proceeding is assigned 
is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 

Should you have questions on access to the Private PAIR system, contact the 

/ 

Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you wojdld liket 
assistance from a USPTO Customer Service Representative or accjg^to^tie 
automated information system, call 800-786-9199 (IN USA QR^^MaDA) or 571- 
272-1000. // // 
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Primary Examiner 
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